Photofragmentation at 263 nm of small peptides containing tyrosine: the role of the charge transfer on CO.
The photofragmentation pathways at 263 nm of several small peptides containing tyrosine as the UV chromophore have been characterized using a multi-coincidence technique. A detailed study of the fragmentation dynamics of protonated Glycine-Tyrosine (GYH(+)), Tyrosine-Glycine (YGH(+)), Glycine-Tyrosine-Glycine (GYGH(+)), Alanine-Tyrosine (AYH(+)) and Tyrosine-Alanine (YAH(+)) is presented in this paper. Fragmentations occurring or initiated in an excited state are distinguished from those occurring after internal conversion to the ground electronic state by their rapid fragmentation times and binary nature. For the studied systems, it is shown that fragmentations occurring after internal conversion to the ground state are the dominant processes compared to fragmentations occurring in the excited state. The low abundances associated with the observed UV photospecific channels, i.e. Cα-Cβ bond breakage in YGH(+) and YAH(+) and direct z-type bond breakage in GYGH(+), respectively, can be rationalized upon consideration of charge transfer states accessible after absorption of one UV photon. Indeed, excited state calculations performed at the RI-CC2 level of theory indicate that charge transfer on the active CO group is a prerequisite for photospecific bond ruptures. The fragmentation mechanisms and the localization of the charge on the side chain after fragmentation are discussed in terms of ionization energies of the fragments.